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(54) PHOTOGRAPHIC MATERIALS CONTAINING A 
BIS-AMINIMIDE COMPOUND 

(71) We, KONISHIROKU PHOTO INDUSTRY CO. LTD., a Japanese 
Body Corporate of 1 — 10, 3-Chome, Nihonbashi-Mnro-machi, Chuo-ku, Tokyo, Japan, 
do hereby declare the invention for which we pray that a patent may be granted to us, 
and the method by which it is to be performed, to be particularly described in and by 
5 the following statement: — 5 

This invention relates to photograjAic materials containing a bis-aminimide com- 
pound as an antistatic agent. 

The term " silver halide photographic clement " is used herein to define a support 
carrying at least a layer of a silver halide photographic emulsion. Commercially, the 
10 element normally takes the form of a photographic film. Branch-like or fluffy linear 10 

spots are frequentiy formed on the surface of a light-sensitive silver halide photographic 
dement. These spots are so-called static marks, and it is considered that their forma- 
tion is ascribable to the fact that the surface of the light-sensitive element is statically 
charged due to friction and this static charge is disch^ed to exdtc the light-sensitive 
15 element. Troubles derived from such static charge are not limited merely to die forma- 15 

tion of static marks but bring about the adhesion of dust onto the surface of the light- 
sensitive element. Such static troubles are necessarily brought about at substantially all 
stages where light-sensitive elements undergo friction, eg. at stages where {^otographic 
emulsions are coated on supports, and the resulting film sheets ar? cut and packed in 
20 boxes, or the sheet films are taken out of the boxes and subjected to photographing, and 20 

particulatiy cinefilms are subjected to phoCografrfiing or handled before development. 
The static troubles are brought about also at the time when light-sensitive fihn is released 
from the roUed-up state. After a film has been prepared by coating a photograf^ic 
eraiilsion on a support and drying, it is usually rolled up, and when this rolled film is 
25 successively released in order to subject the film to a subsequent step or to printing, 25 

static charge is generated between the surface and the back of the film at the moment 
when die film is released from the roll. Further, when a light-sensitive photographic 
printing paper is subjected to ferrotype drying, static charge is generated between the 
s^ace of the film and the metal surface at the time when the printing paper is taken 
30 up, to cause such a phenomenon that the paper cannot be superposed immediately on 30 

another one. 

For the prevention of such static troubles, a moisture-absorptive material has 
frequentiy been incorporated in a certain layer of the light-sensitive clement. This pro- 
cedure, however, is effective only at the time when the humidity is relatively high and is 
33 ineffective under dry ambient conditions when static troubles are brought about fre- 35 

quently. Further, when- the humidity is excessively high, the surface of the li^t- 
sensitive element containing the moisture-absorptive material becomes sticky. 

Many compounds have been proposed as antistatic agents. For application to light- 
sensitive photographic elements, however, they must not give any detrimental efi'ect to 
'♦^ the photographic properties of the light-sensitive element such as sensitivity, gradation, ^ 

fog and storability. Accordingly, it is extremely diflicult to find excellent antistatic 
agents applicable to light-sensitive silver halide photographic elements. 

We have now found that bis-aminimide compounds of the general formula (I), 
(II) or (III) shown below are excellent antistatic agents. 



[Price 2Sp] 



BEST AVAILABLE COPY 



2 



1,374,780 



2 



..cofi^..4L^ ^A^co^^^L-,, 



(I) 



(11) (III) 



As— CH— CH,— 
OH 



10 



15 



wherein each of R,, R„ R, and R, independently represents an alkyi erouo having 1 tn 
4 carbon atoms; each of R, and R. independent represents (i?^? S^ioZwhich 
IS unsubstituted or substituted by halogen, hydroxy or alkoxy- (if) an Lf S^I 
an^ X P°«*°'^ °f ^hich IS unsubstituSd L hydroS'suSLS 

and the aryl portion of which is unsubstituted or ring-substituted; or Sra hwero' 
cyclic group; and R« represents a divalent group ^ ' ™' 

^raoS^el^'irnTTr'^*'''^'! compounds may be incorporated in a silver halide photo- 
10 fa e^ sLr h 'i H ^'"^''.^S^ ''^^'^^ « «^POsed. e.g. in at least one of the following 

Id ers. silver hahde emulsion layer, sub layer, inter layer, filter layer antihalation laver 
protecnve layer and backing layer or may be incorporated in a ph^tog^pwf ^Tg 

Accordingly the present invention provides (i) a hght-sensitive sUver halide 
photographic emulsion containing a bis-a^linimide Compound as deE Slve. ^£ 
15 anustatic agent; (n) a light-sensitive" sUver hahde photographic elS S Zm- 

«n . Sf" *=^"y"^e.^ ^yF. °f ^ silver halide 'emulsion! which elLient Sn^s 
as an antistatic ag^t a bis-aminimide compound as defined above; (iiiTa me^od^f 
givmg a Sliver hahde. photographic element an antistatic treatment ^hiS coiSf i^- 
90 •? "if ,^r^°^,i°^de compound as defined above as an SSc Se^- 

P^lS'?s deSa^ot " ^"^"-^ ^ bis-aminimide foml 20 

This bis-aminimide compounds defined above impart to a sUver hahde nhoto 
graphic element a high reduction of static charge effects!^ The inLrporatiS^ the £ 
25 ^^^JTF^'^f '^"^ 8^^^ detrimental effect to the senSti^ty, 

Wnd nf^fir^ light-sensitive dement but also often displays, depending on 25 

Se So^wfiS'^f 'V'^^ ^ inhibit fog a^d enhLce 

the storabdity of the hght-sensmve element. Further, when the compound is applied to 
a hght-sensmve radiographic element, an additional effect is obtained. Naidy the 
30 ^und dcvdopcd saver image can be made bluish blade, and whe^^T^m! 

^I^^"^ ^ ^ T^^'^^ PJiotog^Phic emulsion, the dispersibility ofAe 30 

^^^r.Tn '=^f"*^.^d ^° is possible to obtain a color photographic demSt 

having excellent resolution and image graininess ciciucm 

R o??^L?t,*^ ^^^^ formulae given above for die bis-aminimide compounds, 
35 ™lrh 1 may represent for example (i) an unsubstituted alkyl groupVeg a 

J5 mediyl group, or a trichloromediyl group or a group of formula ^' 35 



Z ^hlHr^^^if^r^ r alkoxymediyl or alkyl group, (ii) a phenyl or benzyl group 
or /?-hydroxyphenylethyl group or a group of formula Ph— O— A^-- in which A re 
40 DrenTriTif'r'"'' °' .h/d.roxyysubstituted alkylene radical and Ph represe^ J ^ 

40 phenyl radical, the benzene rmg m said R, and R, radicals being substituted or unsub- 
stituted, or (m) a 2-pyrrolyl, 2-furyl, 4-piperidinyl wteaorunsuD ^ 



( f^f^^My- ) or /3-(4-pyridinyl)cdiyl ( ff^-CH2CH^- ) group- 

The divalent group R, which forms a bridge or part of a bridge between the 
quaternary mtrogen atoms, preferably consists of a hydrocarbon or oxygen-interrupted 
45 hydrocarbon mam cham, which may contain one or more pendant hydrocarbon ''roups 45 

or non-hydrocarbon groups or atoms. R, may consist of or indude a heterocydic group 

Preferably R^ and R„ are the same, R, and R, are the same and R, and R, are the 
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7.75 Grams of 1,4-diiodobutane and 17 9 g ot NJM-dimetfayl-N'-hexadccanoyl- 
hydrazme were dissolved in 20 ml of dioxane, and the resulting solution was reacted 
at 73*^0 for 48 hours. After completicwi of the reaction, the liquid reaction mixture was 
concentrated, and the concentrate was dissolved in 20 ml of methanol. To the resulting 
5 solution was added 300 ml. of ether to deposit white crystals, which were then re- 

covered by filtration and repeatedly recrystallized from a methanol-cdier mixture to 
obtain crystals of bisacylhydraziniimi iodide (1), m.p. 109 — 110°Q., yield 90.2%. 

Elementary analysis: 

Found C/o) C: 52.86 H: 9.25 N: 6.36 I: 28.05 

10 Calculated (%) C: 52.97 H: 9,34 N: 6.18 I: 27-98 

(for C,oH«,N,OJO 



Oi^QCO (CH2\ COOCUj ' 



QCH2CUai2 NNCOCU2 CH2)2 



10 



10 Grams of the thus obtained bisacylhydrazinium iodide was added to a solution 
of 0.5 g. of sodium hydroxide in a mixed solvent comprising 50 ml. of water and 20 
ml. of methanol. After allowing to stand for about 30 minutes, the resulting mixture 

15 was concentrated, freed from the medianol and then extracted 3 times widi 80 ml. of 15 

chloroform. The chloroform layer was washed 3 times widi 30 ml, of a saturated 
aqueous sodium chloride solution, dehydrated with anhydrous sodium sulfate and then 
concentrated to form crystals. Subsequently, the crystals were recrystallized from 
petroleum benzine to obtain the bis-aminimide compoimd (2), yield 97.8%, m.p, 

20 43 — 440 c. 20 

Elementary analysis: 

Found (%) C: 74.00 H: 12.56 N: 8.62 

Calculated (%) C: 73.78 H: 12.70 N: 8,61 
(for QoH^N^OO 

25 Synthesis Example 2, 

Synthesis of the exemplified compound (18): 



(CQH^y-^(^^QCH2CUCUjNliC0CU2CH2\ ^ 2 CWjOW 

0&) 

31.5 Grams of p-octylphenyl glycidyl ether, 7.20 g. of N,N-dimethylhydrazine 
and 8.81 g. of dimethyl adipate were dissolved in 40 ml. of isopropyl alcohol, and the 
30 resulting solution was reacted at room temperature for 6 days. After completion of the 30 

reaction, the liquid reaction mixture was concentrated, and the concentrate was dis- 
solved in 1 liter of water. The resulting solution was washed 4 times with 100 ml. of 
ether, and the water layer was concentrated to obtain the bis-aminimide compound (18) 
in the form of an oil, yield 89.5%. 

35 Elementary analysis: ^5 

Found (%) C: 70.56 H: 9.40 N: 7-31 
Calculated (%) C: 70.91 H: 9.57 N: 7.19 
(for C,,Hr4N,0,) 

For incorporation of any of the bis-aminimide compounds having the aforesaid 
40 general formulae into the silver halide emulsion layer, sub layer, inter layer, filter layer, 40 

antihalation layer, protective layer or backing layer of a light-sensitive silver halidc 
photographic element, the compound may be dissolved in a suitable soivent such 
as water or an alcohol and the solution incorporated in said layer or applied by 
spraying onto the surface of the light-sensitive element, or the Light-sensitive element 
45 is inunersed in said solution'. Further, the bis-aminimide compounds may be in- 45 
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corporated into a developing solution, stop solution, fixing scrfution, water maik- 
preventing solution or the like treating bath. (A water maric-preventing solution 
contains an agent to decrease surface tension. It serves to prevent formation of water 
mailcs on the films). The prefemed proportion of bis-aminimide compound is 0 1 
^ ^* square metre of the light-sensitive element, though the amount varies c 

dependrng on the kinds of the compound and of the layer in which the compound 
IS to be incorporated. " 
The following Examples illustrate the invention. 

Example 1. 

x^.c I ""i^^ ^T^^^tf^ ^^^PO^ds (2), (5), (10), (17), (19), (23) and (30) 10 
was dissolved m ethyl alcohol to form a 1% solution. This solution was spray.coated on 
the surface of a high speed roentgen film and then dried to prepare a sample. On the 
other hand, the said high speed roentgen fihn was dipped in the above-mentioned solu- 
tion for 1 mmute and then dried to prepare another sample. For comparison, two con- 
i:> trol samples were prepared in tiie same manner as above, except that the above-men- 15 

tioned treatment was not effected or was effected by use of ethanol only. The thus 
prepared samples mduding an untreated roentgen fihn were aUowed to stand for 24 
hours under conditions of RH 30% and 25«C., rubbed on the surfaces with nylon and 
polyester cloths, and then developed, widiout exposure, according to an ordinary pro- 
cedure by use of a radiographic developing solution. Subsequentiy, the developed 20 
samples were mdividually scanned witii a Sakura Densitometer (a prt>duct of Koni- 
shiroku Photo Industry Co., Ltd.) to measure the average blackening values The 
amount of developed sHver (by X-ray analysis) and specific surface resistivity of the 
samples were measured. The results obtained were as set forth in Table 1 
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From Table 2, it is understood that even when incubated not only at normal tem- 
perature but also at high temperature and humidity, the samples according to the present 
invention (Samples 3 to 9) did not suffer loss of speed, gradation and resistance to 
fog. In addition, the color tone of the developed silver changed to bluish black to give 
5 favorable results, 5 

Example 2. 

Eadi of the exemplified compounds 3, 6, 9, 15, 20, 25, 29 and 33 was dissolved in 
a 4% solution of sodium decyl-isoamyl succinate-2-suIfonate so that the concentration 
of the compound became 2%, and 20 cc of the resulting solution was added to 1 liter 
10 of a 2% gelatin solution to be used as a protective layer. Subsequentiy, the solution was 10 

coated as a protective layer on a high sensitivity roentgen film. Samples prepared in 
the above manner and a sample having a protective layer containing no exemplified 
compound were subjected to the same tests as in Example 1 to obtain the results as set 
forth in Table 3. 
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As is clear from Table 3, it is understood that in the samples accordine to the 

rdv^SUraonV^fr^'*^^ of static marks ^^as p^e^nS^wl^ot^ 

aaverse eitea on the photographic properties of the film. 

c Til * Example 3. 

r,. A \ • ^ green-scnsitivc high sensitivity color photographic silver iodobiD- 

^± added 10 cc. of a 5% methanol solution of Sdi of thel^empiakd ^ 

ZfT^-i ^' f' V' ^"'^ "T** f""h<=^ added aToIudon S 

^ hfn«-t^T? P'lo^e?!*'*^ magenta coupler l-(4'-phenoxy-3'-sulfophcnyi)- 

in l8 K^;^'^^^°>?^-"' ^. IN-caustic soda solution wfaidi had been adjWed 4 

friJJ.r%ti l Subsequently, the emulsion was toated on a ccUulose ,n 

^^J^T ^ exemp ified compound, were subjected to die same tests as in Ex- 

Hr^ fiSs ? H.hr t'' "^"^P'^ ^^^"^ measured by us^g 

a green hlter as a light source of die densitometer, and die development was effected 

tL^I'S-P'h'''^"'^ ''I'^y^ P-Phenylenediamine as die^ develoTing ag^t ,5 

1 he results obtained were as set forth in Table 4. ^ *»5«*^ 15 
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wherein each of R^, R3, and R. independently represents an alkyl group having 1 to 
4 carbon atoms; each of R, and R« independently represents (i j an alkyl group which 
IS unsubsututed or substituted by halogen, hydroxy or alkoxy» (ii) an aryL ardkyl or 
aryloxyalkyi group the alkyl portion of which is unsubstituted or hydroxy-substituted 
and the arvl portion of which is unsubstituted or ring-substituted: or (iii) a hetero- 
cyclic group; and R^ represents a divalent group. 
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2. An emulsion accordmg to claim 1 wherein Rj or R« or both represents a phenvl 
or baizyl group or ^-hydroxyphenylethyl group or a group of formula Ph— O— Ai— 
m which Ai represents an unsubstituted or hydroxy-substituted alkylene radical and Ph 
represents a phenyl radical, die benzene rmg in said R, and R, radicals beine substi- 
tuted or unsubstituted, or a 2-pyrrolyl, 2-furyi, 4-piperidinyi or ;5-(4.pyridinyl)ethyl 
group, a tnchloromethyl group or a group of formula ^ ^ j j 



10 



A2— — CH — CH2 

I 

OH 

in which represents an alkoxymethyl or alkyl group. 
15 f • An emulsion according to claim 1 or 2 wherein and R« are the same i «: 

4. An emulsion according to any preceding claim wherein and R, are the same, 
i. An emulsion according to any preceding claim wherein R, and R, are the same. 
r.^;^l' epV^sion according to any preceding claim wherein R^ represents a divalent 
on whl?^ ^^^ "^ ^ hydrocarbon or oxygen-interrupted hydrocarbon main chal" 

^ttsntomr'°°°''''""'"P^^^'^y'^*^*°°g^«^^^ 20 

a divie^t'hScydic'^o^^ '° ''^'^'^^ ^^'"^^ °' ^ 

oc V. I J^ emulsion according to claim 1 wherein the bis-aminimide compound is anv 

25 of the compounds (1) to (33) specifically hereinbefore name± compound is any 

9 An emulsion according to claim 1 substantiaUy as described in Example 3 
Don: c^«^;-nJ . -T^"" photographic element which comprises a sup- 

port carrying a layer of a silver hahdc emulsion, which element contains as an anti- 
static agent a bis-ammimide compound defined in any one of claims 1—8 

the eiiis^ la^'°' ""^"^^ '° '^^^ ^ ^'^^ ^"'^^'^ ^^^^ Present in 30 

inmr}^v.^fiif^?^^ according to Claim 10 or 11 which further contains a sub layer, 
ayer, filter layer, antihalation layer, protective layer or backing layer 
^S . ^^ent according to claim 12 wherein said layer contains as an antistatic 

35 agent a compound defined in any one of clauns 1—8. as an anastanc 

14. A light-sensitive photographic material containing a compound defined in 
claim I, substanually as described in any one of the Examples "PO'^o °«inea m 

rr,.r,r tf^ ^""^""^ si^^'^S a sUvcr halide photographic element an antistatic treat- 
40 Sastltndr&r^'''^"^^ ^ ^ """^"""^ ^^^^^ ^ 

the eiLntSre'itT4S° '^"^ ^^^"'^ ^^^^ incorporated in 

17. A method according to claim 15 wherein the exposed silver halide ohoto- 
suti^agenr"'' '"'"'^ ^ developing, stop or fixin| bath con^iSig LTnd- 

18. A mediod according to claim 15 or 16 wherein a solution of the antistatic aeent 
IS sprayed onto the photographic element. dnusauc agent 

^ photographic clement treated by a method claimed in any one of claims 

in anyone of daims^'i^8*^'''^'°P'"^' °' ^^"^ containing a compound defined • 50 

J. A. KEMP & CO., 
Chartered Patent Agents, 
14, South Square, 
Gray's Inn, 

Of ^ , London, WCIR 5EU. 

whichcoplesmay be obtained, ^rum 
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